Background: Half of heart failure patients will die within five years of diagnosis, making them an ideal population for hospice to reach. Yet hospice originated in oncology, and problems have been noted with the enrollment of heart failure patients. Whether caregiver satisfaction, a key quality measure in hospice, differs between heart failure and cancer caregivers is unknown. Objective: We aimed to determine whether diagnosis makes a difference in satisfaction with hospice care in matched cohorts of heart failure caregivers and cancer caregivers. Methods: This was a national cohort study, using caregiver responses to the Family Evaluation of Hospice Care (FEHC) survey. Heart failure and cancer caregivers were matched via propensity scoring. The relationship between diagnosis and caregiver satisfaction was examined across the domains of symptom management, emotional support, caregiver teaching, coordination of care, and global satisfaction, both before and after matching via logistic regression. Results: One-to-one matching with calipers yielded 7730 matched pairs out of an original sample of 8175 heart failure caregivers and 24,972 cancer caregivers. Significant differences were found in caregiver teaching, emotional support, coordination of care, and global satisfaction prior to matching, but the effect sizes were small. All differences disappeared after matching. High rates of dissatisfaction with caregiver teaching (42%) and emotional support (30%) were found in both cohorts. Conclusions: The diagnosis of heart failure, in and of itself, does not appear to make a difference in informal caregiver satisfaction with hospice care. Hospice provides high-quality care for patients, but improvements are needed in caring for the caregiver.
Introduction

H
alf of heart failure patients will die within five years of diagnosis, leaving behind family caregivers who will experience long-term effects from end-of-life caregiving experiences. [1] [2] [3] [4] Once synonymous with oncology, hospice is increasingly being accessed by patients with chronic conditions like heart failure. 5 Currently, cancer accounts for just 36.5% of hospice admissions and this percentage has been relatively flat over the last few years. 6 In comparison, the number of noncancer diagnoses is increasing, accounting for 63.5% of hospice admissions in 2013, with cardiovascular admissions (primarily heart failure) the second largest group in this category after dementia. 6 The majority of studies on hospice outcomes have been done in the cancer population, in which hospice care has been shown to yield high family satisfaction with care. 7 Caregivers of patients who received hospice care have been shown to have lower risk for premature death and major depressive disorder than nonhospice caregivers. 2 It has been assumed that these positive outcomes found in the terminal cancer population will occur in all hospice populations. However, differences in quality outcomes between hospice patients with heart failure and those with terminal cancer have been reported, undermining this assumption. [8] [9] [10] While there are clear clinical differences between heart failure and cancer, there are also demographic differences between the end-stage heart failure and cancer populations.
Heart failure patients who enroll in hospice are generally older, more functionally dependent, and more likely to be female than their counterparts with cancer. 10 Hospice outcomes also differ between the two diagnosis populations: patients with end-stage heart failure are less likely to enroll in hospice; when enrolled, they are more likely to have very short (<3 day) lengths of stay, be hospitalized or use emergency services, and be discharged alive than cancer hospice patients. [10] [11] [12] All of these demographic and clinical differences have been previously linked to caregiver satisfaction with hospice care. [13] [14] [15] In addition, these characteristics have been demonstrated to contribute to caregiver satisfaction when examined separately in the heart failure and cancer populations. 16 Currently unknown is whether these differences impact heart failure caregiver satisfaction with hospice care when compared to cancer caregivers. This begs the question, How large a role does the type of diagnosis play in determining caregiver satisfaction? The patient with a heart failure diagnosis presents with different symptom etiologies and a higher number of comorbidities compared with a patient with a cancer diagnosis. 10, 17 Are hospices equally capable of caring for these two diagnoses? Are any differences in caregiver satisfaction related to these population characteristics rather than to the diagnosis?
The purpose of this study was to determine whether differences in caregiver satisfaction with hospice care exist between heart failure caregivers and cancer caregivers and if differences were due to diagnosis or clinical and demographic characteristics. We hypothesized that heart failure caregivers would be less satisfied with hospice care than cancer caregivers based on differences in live discharge and emergency service use found in prior studies.
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Methods
Sample
This study was a retrospective analysis of the National Hospice and Palliative Care Organization's (NHPCO) national dataset, using the Family Evaluation of Care Survey (FEHC). Adult (21+) caregivers of adult hospice patients with a primary diagnosis of heart failure or cancer who provided complete responses to the FEHC were included in this study. Due to concerns around lack of randomness in missing answers, we chose to exclude questionnaires with incomplete demographic data on caregivers or patients. 18 Data from the FEHC and additional hospice organizational data from the NHPCO were used. These data included basic demographic variables (age, gender, race, ethnicity, and education) for both caregivers and patients; primary diagnosis; and clinical variables (symptoms, place of care, and length of stay). Organizational data provided by the NHPCO included organizational size (average daily census) and whether or not the organization was freestanding.
Measurement
The FEHC is a 61-item questionnaire mailed one to three months after the patient's death that asks family members of hospice decedents to assess the end-of-life care provided. 19 The FEHC has four domains, which examine caregiver satisfaction with (1) symptom management, (2) emotional support provided, (3) teaching provided by the hospice, and (4) coordination of care. Each question on the FEHC has multiple-answer choices, one of which is designated by NHPCO to be the ''desirable'' answer; all others are considered ''negative'' answers. For each domain, a domain score (the percentage of negative responses) is calculated. Higher numbers indicate a lower quality outcome of care, and a domain score of greater than 0.20 is considered an opportunity to improve care. 19, 20 In addition to the four domains, global satisfaction with care is measured via one five-point Likert scale question, with responses ranging from excellent to poor. FEHC results have historically been highly positive, with few problems reported. As this affects the normality of the data, we chose to dichotomize the outcomes. As 0.2 is considered the cut-off for determining a domain score to be problematic (indicating need for improvement), we dichotomized domain scores into satisfied (<0.2) or dissatisfied ( ‡0.2). As a rating of less than excellent on the scaled question for global satisfaction is considered a defect, we also dichotomized responses into excellent (satisfied) or less than excellent (dissatisfied).
Analysis
First, descriptive analyses on demographic, clinical, and organizational characteristics for heart failure and cancer cohorts were conducted. A correlational analysis was performed to check for multicollinearity between the characteristics and between the outcomes. Logistic regression models were used to examine bivariate associations with diagnosis and how characteristics predicted cohort assignment. These data (patient, caregiver, and hospice characteristics) were used to generate propensity scores, which reflect the probability that a patient/caregiver dyad would be in the heart failure cohort versus the cancer cohort. 21 These characteristics have been noted to impact caregiver burden and satisfaction, and our goal was to examine the impact of diagnosis apart from population characteristics. 15, 22, 23 Propensity scores have primarily been used to balance baseline covariate differences in observational trials seeking to establish treatment effect. 24 But they also have been used to estimate the true effect of one characteristic on outcomes. For example, in estimating the impact of patient gender on coronary bypass graft outcomes, Parolari and team used propensity score matching to balance out other demographic and clinical baseline covariates, which might confound the analysis. 25 In this study, the propensity score is being used to estimate the likelihood that any given participant falls into one diagnosis population (versus the other) based on their baseline covariates. Postpropensity score matching, it should be impossible to predict the diagnosis of any given participant by baseline covariates alone. This enables us to measure the true effect of diagnosis on caregiver satisfaction.
There are multiple methods of propensity scoring, each of which aims to reduce the distance between observations from the two cohorts. 21 In order to select the method with the greatest bias reduction, multiple methods for propensity scoring including nearest neighbor (with/without replacement and with/without calipers), optimal matching, and full matching were evaluated for bias reduction. The method that achieved the greatest bias reduction was 1:1 matching with calipers (set at 0.2) and this was used to match the two cohorts for comparison. 26 After propensity scoring was complete, logistic regression with odds ratios was used to examine the difference in satisfaction between the two cohorts. Separate logistic regression equations were run for each satisfaction outcome (global satisfaction and domain scores from the four domains). Stata/ MP statistical software version 12.0 (StataCorp, College Station, TX) was used for most statistical analysis, although R was used for the propensity score matching.
Because we had to exclude significant amounts of data due to incomplete responses, we compared the characteristics of those with complete answers (respondents) versus those with incomplete answers (nonrespondents). We compared respondents to nonrespondents via t-tests and chisquare tests and then examined whether respondent status predicted any of the outcomes by logistic regression. This study was approved by the institutional review board of the University of Pennsylvania.
Results
Data from 2011 on 90,548 heart failure and cancer caregiver respondents were provided by NHPCO. Of these, 34,411 were eligible for inclusion, of which 8175 were heart failure caregivers and 26,236 were cancer caregivers, reflecting the known distribution of cancer and cardiovascular diagnosis in hospice.
As Table 1 demonstrates, caregiver and patient demographic and clinical variables were significant correlates of diagnosis cohort. Caregivers from both cohorts were likely to be white females. Heart failure caregivers were more likely to 
DOES DIAGNOSIS MAKE A DIFFERENCE?
be adult children, while cancer caregivers were generally female spouses/partners. Heart failure patients were more likely to suffer shortness of breath, while slightly less likely to suffer pain than cancer patients. In assessing for multicollinearity, only patient and caregiver race and ethnicity had correlations above 0.7. For matching, only caregiver race and ethnicity were included. After propensity score matching was completed, 7370 caregivers from each cohort were matched for a total sample of 14,740. We were able to match 90% of the total heart failure caregivers available for matching, but only 28% of the total cancer caregivers available. Table 2 shows that although differences in demographic, clinical, and agency variables remain between the two cohorts, the differences are greatly reduced from the prematched sample.
About 75% of caregivers reported that hospice care was ''excellent,'' and nearly 95% were satisfied with symptom management. However, almost half were dissatisfied with the teaching provided by the hospice and a third were dissatisfied with emotional support provided. The prematched cohorts had statistically significant differences in global satisfaction (OR = 1.06, p = 0.03), emotional support (OR = 1.07, p = 0.02), caregiver teaching by hospice (OR = 0.90, p < 0.0001), and coordination of care (OR = 0.93, p = 0.04), but the effect sizes were very small. While heart failure caregivers were slightly more likely to be dissatisfied with emotional support and to report lower global satisfaction, they were less likely to be dissatisfied with caregiver teaching and coordination of care. These differences disappeared postmatching (see Table 3 ).
Our missing data analysis indicated that respondents were more likely to be white, female, non-Hispanic, and hold a college degree or higher. They were also more likely to be served by a freestanding hospice agency, rather than a provider-based agency (see Table 4 ). There was no significant relationship between respondent status and satisfaction outcomes.
Discussion
Our research hypothesis that diagnosis would affect caregiver satisfaction with hospice care was not supported by our study results. Statistically significant differences in caregiver satisfaction between the prematched heart failure and cancer caregivers appear to have been due to demographic and clinical differences, but effect sizes were small. An important incidental finding is that while hospices are doing a good job of caring for the patient (high satisfaction with symptom management), there are significant gaps when it comes to caring for the caregiver.
We found little difference in caregiver satisfaction by diagnosis despite previous studies showing that heart failure patients are more likely to use emergency care services and leave hospice care than cancer patients. 9 Mitchell and colleagues found similar results when they examined satisfaction rates in dementia and cancer hospice caregivers and found no significant difference based on diagnosis. 27 Caregiver perceptions of hospice care do not appear to be altered by disease process, despite differences in objective quality measures. From the perspective of family caregivers, hospice professionals currently provide equally satisfactory care to heart failure and cancer, particularly in the area of symptom management. Hospice professionals should continue to educate themselves on specific heart failure issues (e.g., fluid volume management), but symptom management in the end of life may have more similarities across the diagnosis spectrum than differences. 28 This suggests that future symptom management trials should include patients and caregivers from multiple diagnosis groups, rather than being diagnosis specific.
While diagnosis does not appear to make a difference in caregiver satisfaction with hospice care, there were differences between the prematched populations in terms of satisfaction. Patients and caregivers cannot be separated from their demographic and clinical differences in real life: that the average heart failure caregiver is a 70-year-old female caring for her mother does impact care planning for that caregiver. While the effect sizes were small in this study, we suggest that future research into end-of-life and hospice outcomes in the heart failure population adjust for these demographic and clinical characteristics. As hospice organizations partner with cardiology practices to create programs specifically designed for the end-stage heart failure patient, they should take these characteristics into account and consider them when evaluating program outcomes.
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This should include evaluation of wider social support for the patient, attention to the caregiver's health and self-care, and the availability of teaching methods that are adapted to visual and auditory disabilities.
Taking caregiver characteristics into consideration is particularly important given that hospices are falling short in caring for caregivers. The high levels of dissatisfaction with teaching and emotional support were concerning. Caregivers' perceptions of the care provided to them have historically been an area of weakness for hospice agencies. 29, 30 Csikai and colleagues documented that caregivers reported a lack of information and education on what to expect in terms of the dying process and how to properly care for their loved one. 30, 31 Providing adequate caregiver teaching and Hospice organizations and professionals must examine what they provide in terms of caregiver teaching and support and how they provide it. Caregivers should be treated as second patients, as well as members of the care team. Caregiver knowledge, desire for knowledge, and learning preferences should be assessed upon hospice admission. Caregiver emotional and spiritual needs, along with desire for emotional and spiritual support, should also be assessed. A care plan for the caregiver should be established along with a care plan for the patient. In addition, further research is needed to understand the current state of caregiver teaching and emotional support, the best methods and timing for providing teaching and emotional support, and the relationship between caring for the caregiver and outcomes such as health care utilization and acute care death.
Limitations and strengths
The findings of this study should be considered in the light of certain limitations and strengths. Because use of and response to the FEHC is voluntary, it is difficult to know whether caregiver respondents are truly representative of the national population of informal caregivers. In comparing our patient characteristics to those from Medicare Payment Advisory Committee (MedPAC), they are fairly representative. National data on end-of-life caregivers is scarce, however. And the exclusion of incomplete responses and significant missing data on caregiver variables meant that some caregiver responses were lost, with a higher volume of younger and Hispanic caregivers lost than others. In addition, propensity scoring does not balance the two cohorts in terms of unobserved covariates such as caregivers' previous caregiving knowledge, financial strain, or patient comorbidities.
Well-known issues with both postservice surveys and the measurement of satisfaction are that responses are historically skewed toward the positive. and users' global sense of the experience influences their responses to specific questions. 32 Furthermore, respondents' view of their specific health care providers (e.g., nurses) influences their responses; thus, respondents who liked their care providers tend to provide positive responses about the service in general. 32, 33 While caregiver satisfaction is a key quality measurement, hospice providers should also examine objective outcomes among diagnosis groups.
Despite these limitations, this study is strengthened by being one of the first to use a large, national dataset to compare caregiver satisfaction between the heart failure and cancer populations. It provides a critical examination of the way in which diagnosis may influence caregiver satisfaction. The propensity score analysis used to compare heart failure and cancer caregivers helps to ensure that issues with sampling and observed confounders did not unduly influence the outcome.
Conclusions
Overall, hospice care was perceived in a positive light by the informal caregivers in this national study as evidenced by high satisfaction rates with care provided to the patients. A heart failure diagnosis does not affect caregivers' satisfaction with hospice care. These findings underscore the important role hospice plays in shaping the experiences of heart failure caregivers at vulnerable times in their lives. Nevertheless, our data indicates a potential need for cardiovascular and hospice care providers to examine the services provided to caregivers in the areas of teaching and emotional support and their implications in shaping caregiver outcomes.
